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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain both of EGR 
control and supercharging pressure control. 
SOLUTION; In an internal combustion engine with 
EGR controller involving a supercharger which can 
control supercharging pressure arbitrarily, EGR 
amount is feedback-controlled to a target value based 
on a factor including intake air amount or a value in . 
connection with it. The basic suppercharging 
pressure of the supercharger is set based on the 
rotational speed and load of an engine, corrected with 
a load charging rate and atmospheric pressure, and 
is controlled so as to be corrected supercharging 
pressure. 
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* NOTICES * 

JPO and NCIPI are not responsible £or ciny 
damages caused by tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the intemal combustion engine having the supercharger which can control charge 
pressure to adjustable while having the EGR control unit which flows back during inhalation of air in 
a part of exhaust air Rotational speed and a load, atmospheric pressure, and an engine's inhalation air 
content or its related value. Detect and feedback control of the amoimt of EGR(s) by said EGR 
control device is carried out to desired value based on em element including an inhalation air content 
or its related value. The charge pressure control unit of the intemal combustion engine with an EGR 
control unit characterized by setting up the basic charge pressure of said supercharger based on an 
engine's rotational speed and load, amending said basic charge pressure based on atmospheric 
pressure and the rate of change of an engine's load, and controlling to the amended charge presswe. 
[Claim 2] In the intemal combustion engine having the supercharger which can control charge 
pressure to adjustable while having the EGR control unit which flows back during inhalation of air in 
a part of exhaust air A rotational-speed detection means to detect an engine's rotational speed, and a 
load detection means to detect an engine's load, A rate calculation means of a change of load to 
compute the rate of change of an engine's load, and an atmospheric pressure detection means to 
detect atmospheric pressure. An inhalation air content related value detection means to detect an 
inhalation air content or its related value, The EGR feedback control means which carries out 
feedback control of the EGR rate of said EGR control device to desired value based on an element 
including the detected inhalation air content or its related value, A basic charge pressure setting 
means to set up the basic charge pressure of said supercharger based on an engine's rotational speed 
and load which were detected. The charge pressure control unit of the intemal combustion engine 
with an EGR control unit characterized by constituting including a charge pressure amendment 
means to amend said basic charge pressure based on the detected atmospheric pressure and the rate 
of change of an engine's computed load, and the charge pressure control means which controls said 
supercharger to said amended charge pressure. 

[Claim 3] The value relevant to said inhalation air content is the charge pressure control unit of the 
intemal combustion engine with an EGR control unit according to claim 1 or 2 characterized by 
being a MAP. 

[Claim 4] Said supercharger is the charge pressure control unit of the intemal combustion engine 
with an EGR control unit of any one publication of claim 1 characterized by being an adjustable 
nozzle turbo type supercharger - claim 3. 

[Claim 5] Said supercharger is the charge pressure control unit of the intemal combustion engine 
with an EGR control unit of any one publication of claim 1 characterized by being a waist gate type 
supercharger -claim 3, 

[Claim 6] Said supercharger is the charge pressure control unit of the intemal combustion engine 
with an EGR control unit of any one publication of claim 1 characterized by being an exhaust shutter 
type supercharger - claim 3. 

[Claim 7] Actuator control-objectives value TBact of said charge pressure control Charge pressure 
control unit of the intemal combustion engine with an EGR control unit of any one publication of 
claim 1 characterized by calculating by the degree type from an engine's rotational speed, a load, and 
the calculated basic charge pressure TB 1 , and the engine load correction value TB 2 and the 
atmospheric pressure correction value Kpa - claim 6. 
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TBact =100-(TB1+TB2) xKpa, however TBact Exhaxist gas pressure and charge pressxire go up, so 
that it is small, and exhaust gas pressure and charge pressure decrease, so that it is large. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to EGR control and charge pressure control of an 
internal combustion engine equipped with the supercharger which can control charge pressure to 
adjustable while being equipped with an EGR control unit. 
[0002] 

[Description of the Prior Art] It is NOx under exhaust air (nitrogen oxides) by flowing back during 
inhalation of air in a part of exhaust air in an internal combustion engine, and carrying out 
combustion temperature. EGR to reduce (exhaust air reflux) It is effective to carry out and there is no 
effective means especially to reduce NOx otherwise by the Diesel engine, and since it is exhaust air 
defecation, it is an indispensable technique, 

[0003] On the other hsmd, in order to improve operability and fuel consimiption, it has become 
general to equip an engine with a supercharger and a wearing ratio is high in a Diesel engine with the 
small specific power per displacement. Moreover, in order not to be based on a rotation load but to 
maintain the effectiveness of a supercharger highly, the adjustable nozzle turbo and adjustable waist 
gate control device which can control charge pressure by recent years to arbitration are being put in 
practical use. 

[0004] Hereafter, it explains taking the case of a Diesel engine. However, if this invention is in the 
charge pressure control unit of intemal combustion engines which have an EGR control unit also 
with the intemal combustion engine of other formats, such as a gasoline engine, the effectiveness of 
this invention is acquired similarly. First, the fuel oil consumption, the fuel injection timing, and the 
EGR control unit which are a Diesel engine's main control item are explained briefly. 
[0005] He is trying to control the fuel oil consumption supplied to the combustion chamber in a 
Diesel engine, and fuel injection timing generally by the fuel injection pump by which a rotation 
drive is carried out synchronizing with engine rotation. For example, the hydraulic timer formed in 
said fuel injection pump is operated by the supply pressure from a feed pump, and fuel injection 
timing is controlled by changing the phase of a face cam. 

[0006] Moreover, fuel oil consumption is adjusted by moving a control sleeve location by the control 
lever (accelerator), and controlling the end of feeding. Moreover, there are some which control the 
opening of an EGR valve by adjusting the negative pressure of a negative pressure valve as EGR 
equipment, and the opening of an EGR valve is controlled by ****(ing) duty ratio of a solenoid 
valve so that it may become whenever [ target valve-opening / which was detected by the lift 
sensor ]. 

[0007] Moreover, there are some which control an EGR valve position using a step motor, and since 
it is decided by the nxmiber of steps to the criteria location of a step motor that the opening of an 
EGR valve will be a reason, it does not have the need for feedback by the lift sensor. Therefore, 
whenever [ valve-opening ] is controlled by giving the target number of steps of the step motor used 
as whenever [ target valve-opening ]. 

[0008] If NOx is reduced applying EGR in large quantities generally, since an ignition-delay period 
will become long, and the combustion rate of an anapheise will increase as a fall and expansion line 
of combustion temperature and a combustion ambient atmosphere will serve as hypoxia, it is an 
exhaust air particle (PM:Particulate Matter is called below). Other exhaust air components (HC, CO) 
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It is in a worsening inclination. Moreover, this relation of a trade-off between NOx and PM is a 
rotation load, in order to know that the case where an excess air factor is lower will become 
remarkable and to reduce NOx and PM under exhaust air to coincidence highly [ a load ], when there 
are many amounts of EGR(s) namely. It is necessary to control the amount of EGR(s) to a precision 
extremely according to operational status. 

[0009] Then, some approaches for controlling the amoxmt of EGR(s) to a precision are devised. The 
following two formats are typical. First, one approach detects respectively both inhaled total capacity 
and air content inhaled newly, and considers that both difference is the amount of EGR(s), and this 
amount of EGR(s) is a target EGR rate (the amount of EGR(s) / inhalation new air volume). It is the 
approach of controlling the amount of EGR(s) in agreement. 

[001 0] for example, in order to form an air flow meter in order to measure an inhalation air content 
and to measure total capacity as JP,57-18048,A etc. is resembled and it is indicated, a pressure 
sensor is formed down-stream, both output is calculated, the amoimt of EGR(s) is calculated, and 
there are some which control an EGR valve so that it may be in agreement with the amoimt of EGR 
(s) set up for every service condition. The 2nd approach has the control approach of taking into 
consideration the flow rate which flows an EGR valve. It is hydrodynamic in the EGR valve-opening 
opening area from which the flow of EGR gas is considered as primary incompressible fluid, the 
differential pressure before and behind EGR is measxired as a method which is the easiest to consider 
physically, and the amount of target EGR(s) is obtained (BemouUi's law). It is the approach of 
searching for. 

[001 1] By this method, since the necessary variation of EGR veilve-opening opening area can be 
found according to the difference of desired value and an actual measurement, the description is in 
the point that feedback gain can be searched for physically. As the EGR control approach which 
takes this method, as indicated by JP,62-298654,A, JP,2-1 1 858,A, etc., for example As the 
differential pressure sensor which detects the differential pressure of the inspired air flow path of an 
EGR valve and an exhaust side is formed and it is indicated by what controls an EGR valve in 
agreement with an engine*s rotational speed and the target differential pressure set up according to 
the load, JP,7- 174048, A, etc. There are some which compare the amount of EGR(s) and reference 
value which were measured by the sensor, and adjust the amount of EGR(s) so that the variation in 
the property of an EGR valve etc. may be taken into consideration and the amount of EGR(s) can be 
controlled to a precision. 

[0012] on the other hand, adjustable nozzle turbo (VGT) which can control charge pressure to 
arbitration etc. ~ there are some which were equipped and operability and fuel consumption can be 
improved by controlling charge pressure according to a operating range. 
[0013] 

[Problem(s) to be Solved by the Invention] However, when also performing charge pressxire control 
for carrying out improvement in an output by the exhaust air reduction by the operation disposition 
top at the time of acceleration, and the improvement in an excess air factor by the increment in 
charge pressure at the time of low r.p.m. operation, and improvement in supercharger effectiveness 
at the time of rated output operation, reducing NOx in order to attain a severe emission requirement 
like today applying a lot of EGR and it is going to carry out charge-pressure control with the engine 
which has the conventional EGR control unit, the following troubles are. 

[0014] In the engine which it is equipped with a supercharger and has EGR equipment, when EGR 
control also misses working medium from exhaust air to inhalation of air, charge pressure control 
will be performed as a result. When the actuator which performs charge pressure control exists for 
this reason, it is the same parameter (inspired air volume and charge pressure). If it uses and controls, 
neither of the desired value will become settled, but hunting will arise. 

[0015] while — ** — when control which gave priority to whether you are ** et al. is performed, it 
will be said that harness the fall of EGR control precision or the capacity of a charge pressure control 
unit cannot be finished. Moreover, since exhaust gas pressure will be changed even if it maintains an 
intake pressure at 1 constant pressure, for example like JP,2-267361,A, and it controls EGR, and it 
keeps an intake pressure constant if it thinks taking the case of the case where there is no charge 
pressure control, the amount of EGR(s) changes and aggravation of precision is not avoided. 
Moreover, coexistence with operability is difficult, and if the amount of EGR(s) is controlled to 
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become the charge pressure detected so that it might be kept constant, it is regular and it turns out 
that a surge occurs under the effect of the feedback. 

[0016] This invention was made paying attention to such a conventional technical problem, and it 
aims at offering the charge pressure control unit of the internal combustion engine with an EGR 
control xmit which secured the stability of the EGR control including the time of transient operation, 
and charge pressure control, responsibility, and control precision, without adding a special device. 
[0017] 

[Means for Solving the Problem] For this reeison, invention concerning claim 1 is set to the internal 
combustion engine having the supercharger which can control charge pressure to adjustable while 
having the EGR control unit which flows back during inhalation of air in a part of exhaust air. 
Rotational speed £ind a load, atmospheric pressure, and an engine's inhalation air content or its 
related value. Detect and feedback control of the amount of EGR(s) by said EGR control device is 
carried out to desired value based on an element including an inhalation air content or its related 
value. It is characterized by setting up the basic charge pressure of said supercharger based on an 
engine's rotational speed and load, amending said basic charge pressure based on atmospheric 
pressure and the rate of change of an engine's load, and controlling to the amended charge pressure. 
[0018] According to invention concerning claim 1, it is an EGR control device (EGR valve) so that a 
target EGR rate may be acquired about EGR control based on an element including an inhalation air 
content or its related value. Since feedback control of the amount of EGR(s) is carried out to desired 
value by controlling, even if it controls charge pressure to adjustable, highly precise EGR control can 
be performed. 

[0019] On the other hand, without being based on an inhalation air content or the detection value of 
charge pressure about charge pressvire control, generating of hunting can be avoided between EGR 
control, basic charge pressure is set up based on an engine's rotational speed and load, and the 
effectiveness of charge pressure control can be further harnessed in the maximum, filling the desired 
value of charge pressure with amending based on atmospheric pressure and the rate of change of an 
engine's load. 

[0020] In addition, since the reason for making this EGR control into feedback control does not have 
the delay by inertia, such as a compressor turbine, as compared with a supercharger, exhaust air 
reduction not only calls it the purpose of main control, but it is what it takes into consideration for 
that it is [ responsibility ] generally better to carry out feedback control of the EGR control device. 
Moreover, invention conceming claim 2 is set to the internal combustion engine having the 
supercharger which can control charge pressure to adjustable while having the EGR control unit 
which flows back during inhalation of air in a part of exhaust air. A rotational-speed detection means 
to detect an engine's rotational speed, and a load detection means to detect an engine's load, A rate 
calculation means of a change of load to compute the rate of change of an engine's load, and an 
atmospheric pressure detection means to detect atmospheric pressure, An inhalation air content 
related value detection means to detect an inhalation air content or its related value, The EGR 
feedback control means which carries out feedback control of the EGR rate of said EGR control 
device to desired value based on an element including the detected inhalation air content or its 
related value, A basic charge pressure setting means to set up the basic charge pressure of said 
supercharger based on an engine's rotational speed and load which were detected. It is characterized 
by constituting including a charge pressure amendment means to amend said basic charge pressure 
based on the detected atmospheric pressure and the rate of change of an engine's computed load, and 
the charge pressure control means which controls said supercharger to said amended charge pressure. 

[0021] According to invention conceming claim 2, it is an EGR control device (EGR valve) so that a 
target EGR rate may be acquired about EGR control based on the element with which an EGR 
feedback control means includes the value detected by the detection .means of an inhalation air 
content or its related value. Since feedback control of the amount of EGR(s) is carried out to desired 
value by controlling, even if it controls charge pressure to adjustable, highly precise EGR control can 
be performed. 

[0022] On the other hand about charge pressure control, without being based on an inhalation air 
content or the detection value of charge pressure Can avoid generating of hunting between EGR 
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control and a basic charge pressure setting means sets up basic charge pressure based on an engine's 
rotational speed and load. Furthermore, the effectiveness of charge pressure control can be harnessed 
in the maximum, filling the desired value of charge pressure with controlling to the charge pressure 
which a charge pressure amendment means amends based on atmospheric pressure and the rate of 
change of an engine*s load and by which the charge pressure control means was this amended. 
[0023] Moreover, invention concerning claim 3 is characterized by the value relevant to said 
inhalation air content being a MAP. According to invention concerning claim 3, it can replace with 
an inhalation air content and feedback control of the amoimt of EGR(s) can be carried out to desired 
value based on a MAP. Moreover, invention concerning claim 4 is characterized by said 
supercharger being an adjustable nozzle turbo type supercharger. 

[0024] According to invention concerning claim 4, an adjustable nozzle can be controlled by the 
adjustable nozzle turbo type supercharger, and charge pressure can be controlled by it to arbitration. 
Moreover, invention conceming claim 5 is characterized by said supercharger being a waist gate 
type supercharger. 

[0025] According to invention conceming claim 5, the exhaust air flow rate to a turbine can be 
controlled by the waist gate type supercharger, and charge pressure can be controlled by it to 
arbitration. Moreover, invention conceming claim 6 is characterized by said supercharger being an 
exhaust shutter type supercharger. 

[0026] According to invention conceming claim 6, the amount of drawing of exhaust air can be 
controlled by the exhaust shutter type supercharger, and charge pressure can be controlled by it to 
arbitration. Moreover, invention conceming claim 7 is the actuator control-objectives value TBact of 
said charge pressure control. It is characterized by calculating by the degree type from an engine's 
rotational speed, a load, the calculated basic charge pressure TB 1 , the engine load correction value 
TB 2, and the atmospheric pressvire correction value Kpa. 
[0027] 

TBact =100-(TB1+TB2) xKpa, however TBact Exhaust gas pressure and charge pressxxre go up, so 
that it is small, and exhaust gas pressure and charge pressure decrease, so that it is large. According 
to invention conceming claim 7, good charge pressure control can be performed also at the time of 
atmospheric pressure change or transient operation by amending basic charge pressure with an 
engine's load and atmospheric pressure based on the above-mentioned formula. 
[0028] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on drawing 
below. Drawing 2 shows the whole gestalt configuration of this operation. The electronics control- 
type fuel injection pump 1 feeds a fuel to the fuel injection nozzle 2 with which an engine's 
combustion chamber was equipped, and this fiiel injection nozzle 2 carries out injection supply of the 
fuel at a combustion chamber. The inhalation-of-air path 3 and a flueway 4 are opened for free 
passage, the EGR path 5 is connected, and the EGR valve 6 which controls the amount of EGR(s) is 
infixed in this EGR path 5. the supercharger (VGT) which the inhalation-of-air path 3 was equipped 
with the air flow meter 7 which detects the mass flow rate of inhalation air, and the inhalation-of-air 
temperature sensor 8 which detects an intake-air temperature, was supercharged by these 
downstream with the exhaust pressure, and was equipped with the charge pressure controlling 
mechanism — the compressor of 9 is infixed and the intercooler 1 0 for cooling inhalation of air in the 
lower stream of a river further, and raising a charging efficiency is infixed. The flueway 4 is 
equipped with the charge pressure control actuator 1 1 which controls charge pressure by controlling 
the adjustable nozzle of this turbine, while this turbine of VGT9 is infixed. In addition, you may 
equip with the exhaust air after-treatment equipment which is not illustrated to the downstream of a 
flueway. 

[0029] Next, it explains according to the block diagram having shown the function of control in 
drawing 3 . Detecting whenever [ rotational-speed / of an engine /, load inspired-air- volxime, intake- 
air-temperature, and EGR valve-opening ], the operation of a setup of the amount of target EGR(s), 
an inhalation-of-air system pressure, and an exhaust air system pressure is performed, the operation 
and amendment operation of the amount of EGR(s) are performed based on these results, and desired 
value is calculated whenever [ EGR valve-opening ]. After setting up the basic control desired value 
of VGT based on said each detection value, detecting the change of load on the other hand, and 
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performing amendment by this change of load and performing atmospheric pressure amendment, a 
VGT control -objectives value is calculated. 

[0030] Next, the configuration of a fuel injection equipment is explained based on drawing 4 . First, 
said electronics control type (jerk formula) If a fuel injection pimip 1 is explained, a feed pump 21 
will rotate by the drive shaft 22, will press a fuel beforehand, and will supply a fuel to a pump house 
23. A plunger 24 gives a reciprocating motion, rotating and rotating by the drive shaft 22, and is 
pressurization ****** about a fuel. 

[003 1 ] A control sleeve 25 adjusts fiiel oil consumption by leaking the fuel pressurized by said 
plunger 24 to the hyperbaric chamber. The rotary solenoid 26 moves the location of said control 
sleeve 25 free, and the control sleeve location sensor 27 detects the location of this control sleeve 25. 

[0032] The fuel stop valve 28 stops fiiel supply, and stops engine operation. Said pump house 23 
carries out the lubrication of the interior of a pxmip while storing the fuel pressurized with said feed 
pump 21 . The timer piston 29 engages with the face cam 30, by moving the location, changes the 
phase of the face cam 30 and controls fuel injection timing. 

[0033] The timing control valve 3 1 regulates the pressure of a timer hyperbaric-chamber pressure by 
leaking the high-pressure fuel which drives said timer piston 29 to a low-pressure-chamber side. 
Moreover, as various sensors, the nozzle lift sensor 32 detects the valve-opening stage of said fuel 
injection nozzle 2, a fuel temperature sensor 33 detects the temperature of the fuel supplied to a fuel 
injection pump 1, the control-lever opening sensor 34 detects accelerator opening, and the pump 
rotational-speed sensor 35 detects pump rotational speed. 

[0034] Next, the configuration of EGR equipment is explained based on drawing 5 . inhalation-of-air 
throttle valve 101 which adjusts the pressure of an IMMANI collector on the lower stream of a river 
of the air flow meter 7 of said inhalation-of-air path 3 it infixes ~ having ~ this inhalation-of-air 
throttle valve 101 the negative pressure from which opening is made with a vacuum pump — control 
xmit 102 from - a control signal — being based ~ two solenoid valves 103,104 Negative pressure 
actuator 105 which operates with the control negative pressure adjusted and obtained It is controlled. 

[0035] moreover, the EGR path 5 which connects the inhalation-of-air path 3 and a flueway 4 as 
mentioned already - said control 1 02 fi-om — the EGR valve 6 which drives with the step motor 
which operates with a control signal, and adjusts the amoxmt of EGR(s) is infixed. In addition, an 
inhalation air content as shown in drawing 5 is detected, it is good also as what was used as the 
negative pressure type EGR valve besides [ which drives an EGR valve with a step motor ] a 
method, and a thing which controls the amount of EGR(s) based on the inhalation air content 
detected using the pressure sensor, and especially the configuration of an EGR valve and a sensor is 
not limited in this invention. 

[0036] Next, the configuration of a charge pressure control unit is explained based on drawing 6 . 
Nozzle vane 1 1 1 which adjusts a turbine passage quantity of gas flow Link mechanism 1 12 It minds 
and is the actuator ring 1 1 3. It is coordinated. Magnet valve 1 14, 1 1 5 of a pair It is an air cylinder 1 1 5 
about the air pressure which adjusted an air tank and negative pressure and was obtained. It supplies 
and is this air cylinder 115. Said actuator ring 1 13 By controlling a rotation, it is said nozzle vane 
111. Turbine wheel 1 1 6 It is constituted so that the receiving include angle may be controlled, with 
the charge pressure of a supercharger may be controlled. 

[0037] In addition, other than a thing with the adjustable nozzle device which showed the charge 
pressure control xmit in drawing 6 , a waist gate method and an exhaust shutter method may be used, 
and especially the configuration of a supercharger and a charge pressure control actuator is not 
limited by this invention. Next, an operation of the gestalt of this operation which consists of the 
above configuration is explained using a flow chart and a block diagram. 

[0038] Drawing 7 is fuel oil consumption Qsol. It is the flow to calculate. Control-lever opening C/L 
which expresses the load of the engine rotational speed Ne and an engine with step 1 is read. At step 
2, the basic fuel oil consumption Mqdrv is calculated by retrieval from the map shown in drawing 8 
from the engine rotational speed Ne and the control-lever opening C/L etc. 

[0039] At step 4 which performs various amendments, such as water temperature, to said basic fuel 
oil consumption Mqdrv, and sets fuel oil consumption to Qsoll at step 3, the retrieval from the map 
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shown in drawing 9 etc. restricts the maximum fuel oil consumption, and it is Qsol about fiiel oil 
consumption. It carries out and processing is ended. Drawing 1 0 is a flow which calculates the 
cylinder inhalation air content Qac. 

[0040] At step 1 1 , the output voltage of said air flow meter 7 is read. At step 12, the inhalation air 
content per xmit time amount is computed by table conversion from said output voltage. Value QasO 
which carried out weighted average processing to the inhalation air content per said unit time amount 
at step 1 3 It asks. 

[0041] The engine rotational speed Ne is read at step 14. At step 15, it is the weighted average 
processing value QasO of the inhalation air content per said unit time amount. The inhalation air 
content QacO per cylinder is calculated from the engine rotational speed Ne and constant KCON#. At 
step 16, it is said inhalation air content QacO. Calculated delay processing is performed n times and it 
is tiie inhalation air content Qacn of a collector inlet port. It calculates. 

[0042] step 1 7 — volimie ratio Kvol the volumetric-efBciency equivalent value Kin ~ using — 
collector inlet-port inhalation air content Qacn from — delay processing which is illustrated is 
performed, the cylinder inhalation air content Qac is calculated, and processing is ended. Drawing 1 1 
shows the flow of the cycle processing for doubling the phase of the operation to the detection value 
of an intake-air temperature, fiiel oil consumption, and an inhalation air content. 
[0043] At step 21, they are tiie cylinder inhalation air content Qac, fuel oil consimiption Qsol, and 
the cylinder intake-air temperature Tn. It reads. Cylinder intake-air temperature Tn Inhalation air 
temperature Ta which is illustrated, for example if it attaches EGR gas temperature Te It calculates 
by the formula using the amount Qec of cylinder inhalation EGR gas. At step 22, they are said 
cylinder inhalation air content Qac, fuel oil consumption Qsol, and the cylinder intake-air 
temperature Tn. Cycle processing is performed. The cylinder inhalation air content Qac and cylinder 
intake-air temperature Tn The part and fuel oil consumption Qsol which were subtracted one from 
the number of cylinders Delay processing to have lengthened two is performed, it is referred to as 
Qexh, Qfo, and Tno, respectively, and processing is ended. 

[0044] Drawing 12 is a block diagram which calculates a MAP. It is the inhalation air content weight 
QasO per unit time amount about the output voltage outputted from an air flow meter at step 3 1 . It 
changes. At step 32, it is the inhalation air content Qacb per unit cycle. Unit change is carried out. In 
block 33, in order to amend air flow meter 7 output value over an inhalation-of-air system layout, the 
air flow meter to engine rotational speed and inhalation air content weight is amended, and it outputs 
as an inhalation air content Qac (the same as that of drawing 10). . 

[0045] Engine rotational speed and the gleba product effectiveness equivalent value KINH2 of the 
inhalation-of-air system to an inhalation air content are searched with step 34. The correction factor 
KINHQ to a load is searched with step 35. At step 36, the operation which multiplies said gleba 
product effectiveness equivalent value KINH2 by the correction factor KINHQ like illustration is 
performed, and it outputs as a volumetric-efficiency equivalent value Kin. 

[0046] At step 37, the output voltage of an inhalation-of-air temperature sensor is changed into an 
intake-air temperature TINTBL. At step 38, the correction factor KTMPI of the temperature rise over 
a MAP is multiplied by it and amended to said intake-air temperature TINTBL, and it is the 
inhalation air temperature Tint. It outputs by carrying out. Step 39, At step 40, illustration which 
simplified the formula of thermodynamics is calculated and MAP Pm is calculated. 
[0047] Drawing 13 is a block diagram which calculates exhaust gas pressure. The basic exhaust-gas 
temperature Texhi according to fuel oil consimiption is searched with step 41. At step 42, said basic 
exhaust-gas temperature Texhi is amended according to swirl control valve opening, and it is the 
amendment basic emission temperature Ktexhi. It carries out. At steps 43, 44, and 45, they are the 
inhalation-of-air temperature compensation multiplier Ktmpe of an emission temperature, the 
exhaust-gas-pressure correction factor Ktmpp, and the fiiel-injection-timing correction factor Ktmpit 
respectively. It searches. 

[0048] At step 46, they are these correction factors Ktmpe, Ktmpp, and Ktmpit. Said amendment 
basic exhaust-gas temperature Ktexhi It takes advantaging and the exhaust-gas-temperature 
equivalent value Tmpeh is calculated. At step 47, only the difference like an exhaust air line carries 
out cycle processing of the cylinder inhalation air content Qac measured previously like an 
inhalation-of-air Hne, and it is the actuation displacement Qexh. It outputs by carrying out. Steps 48 
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and 49 Multiplier Kpexh# and Opexh# are experimentally suited then previously considering exhaust 
gas pressxire as a function of inspired air volume Qexh, an exhaust-gas temperature Tmpex, and 
engine rotational speed, illustration is calculated, and it is exhaust gas pressure Pexh. It calculates. 
[0049] In addition, MAP Pm and exhaust gas pressure Pexh It is good also as a configuration 
detected using a pressure sensor, respectively. Drawing 14 is the block diagram of an EGR control 
section. MAP Pm calculated as mentioned above at step 51 (or detected by the intake-pressure 
sensor) It reads. 

[0050] Exhaust gas pressure Pexh calculated as mentioned above at step 52 (or detected by the 
exhaust-pressure sensor) It reads. At step 53, EGR differential pressure deltaP is calculated by the 
degree type. 

Pm =Kpm#xCpm+Opm# (refer to drawing 12) (1) Pexh =Kpexh#xCpexh+Opexh (refer to 

drawing 13) (2) deltaP=Pexh-Pm (3) At step 54, they are the engine rotational speed Ne and 

an engine load (fuel oil consiimption). Qf to target EGR rate Megr It searches. 

[0051] The output voltage of an air flow meter is read at step 55, and it is the inhalation air content 

QasO. It reads. At step 56, the target EGR flow rate Tqe is calculated by the degree type. 

Tqe=Megr xQasO. At step 57, it is the demand EGR opening area Aevs by the degree type. It 

calculates. 

[0052] At Aevs =Tqe/(2rhodeltaP)l/2 step 58, they are the engine rotational speed Ne and an engine 
load (fuel oil consumption). A flow coefficient a is searched fi-om Qf. At step 59, target EGR valve- 
opening opening area is calculated by the degree type. In addition, Avps is the full open opening area 
equivalent value of the EGR valve decided experimentally beforehand, and is a value memorized in 
the control unit as data. 
[0053] 

Aev=axAevs {1/(1-Aevs2/Avps 2}) 

At step 60, table retrieval of the amount of EGR valve lifts to policy objective EGR valve-opening 
opening area is carried out fi"om target EGR valve-opening opening area. At step 61, a control signal 
is outputted to the step motor which drives an EGR valve element so that it may become the amount 
of target EGR valve lifts. 

[0054] Drawing 1 5 is the flow chart of a charge pressure control section. At step 71 , they are an 
engine's rotational speed and a load (fuel oil consumption). Atmospheric pressure is read. The 
variation of a load is calculated at step 72. This is explained in full detail by the subroutine of 
drawing 16. The rotational speed shown in drawing 17 and the actuator indicated value TP 1 set up 
by the load are searched with step 73. 

[0055] The actuator indicated-value correction value TP 2 over the load variation shown in drawing 
1 8 is searched with step 74. The atmospheric pressure correction factor Kpa shown in drawing 1 9 is 
searched with step 75. Target signal TPact of the solenoid valve which controls the pressure of the 
air cylinder which adjusts the opening of a nozzle vane by step 76 by the formula of illustration It 
calculates. In addition, the opening area of a nozzle expresses min and TPact =0 is TPact =100 
conversely. Full open is expressed. 

[0056] Drawing 16 is the flow chart of the subroutine which calculates the load variation dQf. At 
step 8 1 , it judges whether it is coxmter value Cn =0. Counter value Cn When it is 0, it progresses to 
step 82, and when it is not 0, it progresses to step 84. At step 82, 1 decrement is carried out from the 
number SETN of cycles of dQf calculation, and it is Qfti-setn. It ends without changing. 
[0057] The current fiiel oil consumption Qf is read at step 84. In step 85, dQf is computed by the 
formula of illustration. At step 86, it is Qfii-setn. It updates and ends to current Qf. As explained 
above, in this invention about a charge pressure control unit Neither inspired air volume nor charge 
pressure is detected fundamentally, but those parameters are used for EGR control, EGR control 
precision is secured, and emission is reduced to the maximum extent. Charge pressure control By 
considering as the opening control by the desired value of the actuator fundamentally decided by 
engine rotational speed and the load, and considering as the configuration amended by change of a 
load and change of atmospheric pressure By making it possible to hamess the effectiveness of charge 
pressure control in the maximxmi, it is compatible in the stability of the EGR control including the 
time of transient operation, and charge pressure control, responsibility, and control precision, filling 
the desired value of charge pressxire (refer to drawing 20). . 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
daxnages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration and function of invention conceming 
claim 2. 

[Drawing 2] Drawing showing the whole gestalt configiu'ation of 1 operation of this invention. 
[Drawing 3] The block diagram showing the function of control of the gestalt of operation same as 
the above. 

[Drawing 4] Drawing showing the configuration of a fuel injection equipment similarly. 

[Drawing 5] Drawing showing the configuration of EGR equipment similarly. 

[Drawing 6] Drawing showing the configuration of a charge pressure control unit similarly. 

[Drawing 7] The flow chart of the routine which similarly calculates fuel oil consumption. 

[Drawing 8] The map for similarly searching basic fuel oil consimiption. 

[Drawing 9] The map for similarly searching the maximirai fuel oil consumption. 

[Drawing 10] The flow chart of the routine which similarly calculates a cylinder inhalation air 

content. 

[Drawing 1 1 ] The flow chart of the cycle processing for similarly doubling the phase of the 
operation to the detection value of an intake-air temperature, fuel oil consumption, and an inhalation 
air content. 

[Drawing 12] The block diagram for similarly calculating a MAP. 

[Drawing 13] The block diagram for similarly calculating exhaust gas pressure. 

[Drawing 14] Similarly it is the block diagram of an EGR control section. 

[Drawing 15] Similarly it is the flow chart of a charge pressure control section. 

[Drawing 16] The flow chart for similarly calculating the variation of a load. 

[Drawing 1 7] The map for similarly searching rotational speed and the actuator indicated value set 

up by the load. 

[Drawing 1 8] The map for similarly searching the actuator indicated-value correction value over 
load variation. 

[Drawing 1 9] The map for similarly searching an atmospheric pressure correction factor. 
[Drawing 20] The timing diagram which shows the effectiveness of this invention 
[Description of Notations] 

1 Fuel Injection Pump 

2 Fuel Injection Nozzle 

3 Inhalation-of-Air Path 

4 Flueway 

5 EGR Path 

6 EGR Control Valve 

7 Air Flow Meter 

8 Inhalation-of-Air Temperature Sensor 

9 Supercharger (VGT) 

1 1 Charge Pressure Control Actuator 
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